A technique using a very low dose infusion of ketamine to provide intense analgesia without loss of consciousness as an alternative to general or regional anaesthesia during selected surgical operations is described and illustrated with three case reports.
Once analgesia is present the infusion rate is halved. After a further 30-40 minutes it is halved again. Surgery can begin once analgesia is present. The actual dosage must be titrated to the individual patient's needs.
Any unpleasant feelings, e.g. dizziness or a floating feeling, are alleviated by giving physostigmine 0.5 mg IV, which may be repeated. Atropine (0.2 mg) is given to counteract the muscurinic effects.
CASE REPORTS Case 1
A 79-year-old man with a past history of chronic obstructive airways disease; a cerebrovascular accident two years previously; moderate exertional angina pectoris with ECG evidence of an old inferolateral infarct, and atrial fibrillation. The patient had a· left nephro-ureterectomy performed under general anaesthesia. Postoperatively he developed renal failure and left ventricular failure with gross pulmonary oedema, pleural effusions, cyanosis, confusion and Cheyne-Stokes respiration. A chest infection with a resistant strain of Klebsiella developed and he became mildly jaundiced, and developed gout. Remarkably he seemed to be getting over these problems when, on the tenth postoperative day, his flank wound broke down. Resuturing of the wound was required, but since extensive debridement of the wound was required, local anaesthesia was considered not suitable.
No premedication was given and slow dose ketamine administered following diazepam (1.5 mg) and ketamine (5 mg) intravenously. The ketamine infusion rate was:
3.0 mg/min for 10 minutes 1.5 mg/min for 10 minutes 0.75 mg/min for 25 minutes A further 1 mg of valium was given at 15 minutes. Oxygen at 4 lImin was given via a Hudson mask. The patient's only complaints were mild discomfort due to his position (left lateral with the kidney rest up initially). The total dose of ketamine used for the 45 minute procedure was 80 mg.
The patient had a relatively smooth postoperative course and was discharged four weeks later. Case 2 A 72-year-old obese lady was admitted after being knocked down by a car. She had a fractured pelvis and a severe shearing injury to her right buttock, causing extensive tissue damage and the formation of a large haematoma. The haematoma was drained under general anaesthesia soon after admission. However, the area became infected with Pseudomonas and required debridement on several occasions.
She was nursed continuously in the prone position and could be placed supine only with great difficulty. The prone position was required for surgery. "Slow dose" ketamine was used on two occasions during extensive debridement. Although drowsy throughout the procedures, she had a rational conversation with the anaesthetist and was untroubled by the procedure. Case 3 A frail 86-year-old lady with multiple medical problems presenting for a below-knee amputation.
She was given a premedication of lorazepam (1 mg) orally two hours pre-operatively. An initial dose of valium (2 mg) and ketamine (2.5 mg) and starting the infusion at 2 mg/min rendered the patient barely rousable. However, when the dose of ketamine was reduced to 0.5 mg/min and physostigmine (1 mg) was given IV she became rousable. Toward the end of the procedure the infusion was reduced to 0.01 mg/min and this gave an excellent effect. DISCUSSION "Slow dose" ketamine can be used for surgical procedures when muscular relaxation is not required. It can also be useful as an adjunct to regional anaesthesia, either to decrease patient discomfort during establishment of the block (e.g. lumbar sympathectomy), or to hasten the start of surgery in slow onset or partially successful nerve blocks.
The technique is relatively simple. However, there are pitfalls as with any technique. Continued reassurance of the patient is an integral and essential part of the technique without which patient acceptance, as well as results, will be poor.
There is a tendency to overdose patients because of the small doses compared with conventional anaesthesia. This is illustrated by Case 3.
The onset of analgesia takes 15-20 minutes, and attempts to speed things up will lead to overdosage and failure of the technique.
Analgesia persists for about 45 minutes after ceasing the infusion.
Physiological changes reported with anaesthetic doses of ketamine do not occur at this dose range. 3 Unpleasant dreams reported to occur with the larger doses of ketamine (2-3 mg/kg) do not appear to occur as frequently with subanaesthetic doses. Indeed patients have a sense of well-being. 4 Any unpleasant feelings are usually associated with slight overdosage and may be rectified with physostigmine. Caution must be exercised as a dose of 4 mg of physostigmine has been reported to produce convulsions. 5 At least five minutes should be allowed between doses. The reversal of these effects of ketamine is neither as dramatic, nor as complete, as the reversal of narcotics with naloxone, but does lead to a more alert and cooperative patient. Persistence of the unpleasant feelings after the physostigmine is a sign of ketamine overdose. Decreasing the dose, plus continued reassurance will rectify the situation. Studies showing that anaesthetic doses of ketamine (2 mg/kg) are not reversed 'by physostigmine are not relevant to the doses used with this technique. 6 The technique should be avoided in patients with intracranial pathology or head injuries, and patients with a history of psychosis.
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